Diuretic effects on renal brush border membrane transport and metabolism.
Previous studies have indicated that the thiazide diuretics exert effects on proximal electrolyte transport. To determine whether the locus of these effects is at the brush border membrane (BBM) and if renal metabolism is affected, adult female Sprague-Dawley rats were acutely treated with either 1 mg/kg metolazone, 20 mg/kg chlorothiazide followed by a 20 mg/kg/hr maintenance infusion, 10 mg/kg acetazolamide followed by a 10 mg/kg/hr maintenance infusion, or the vehicles only. Administration of these agents resulted in an approximately tenfold increase in sodium excretion. Neither urinary phosphate nor inulin excretion changed significantly in any group. Sodium dependent BBM vesicle phosphate transport was examined at 0.15, 0.5, and 1 and 120 minute incubation periods in the diuretic treated groups and their respective control groups. Decreased uptake was seen in all pre-equilibrium time points in rats treated with metolazone: 0.15 minutes: 221 +/- 24 pmoles/mg protein (pmol/mg prot) in control rats versus (vs) 185 +/- 23 pmoles/mg prot in metolazone-treated animals (P less than .05) ; 0.5 minutes: 463 +/- 54 vs 369 +/- 49 pmol/mg prot (P less than .005); 1 minute: 549 +/- 74 vs 460 +/- 61 pmol/mg prot (P less than .05); no significant difference in phosphate transport was noted at the two hour equilibrium time point. No significant differences in sodium dependent phosphate transport existed between chlorothiazide or acetazolamide treated rats and control animals. Substrate-stimulated renal gluconeogenesis did not differ between metolazone treated and control animals. We therefore conclude that metolazone inhibits phosphate transport through an effect on the BBM and does not affect renal gluconeogenesis in the rat.